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1019990026862 2000/7/2 

[sai^M] mm 
im^mm 0001 

[BfiSIH 1999.07.05 
[^Xll^Si^^] H04M 

I^SSI SS!] ^51^EK^M»D§ Al^aOilAi EF^a OI§g^ ^ 

[^921 SSSSll FREQUENCY OFFSET COMPENSATION APPARATUS USING PILOT 

SYMBOL IN ORTHOGONAL FREQUENCY DIVISION MULTIPLEX 
SYSTEM 

[eS!2J3H] 1-1998-104271-3 
[CH£I21] 

[^S] oia^ 

m^\213.EL} 9-1998-000339-8 
[S#?|gJe^&!al 1999-006038-0 

[^90| ^eH:?ii ^mm 

[^SO| §SH:JI1 KIM.Hye Jeong 

701106-2821811 
[^ESjal 463-050 

i^±} a:?i£ ^yAi A^^§^^o^E^M 228s i506s 

KR 

Oil 2j§^ fi£!^Ah B m=?muQ. maiej 
oia^ (21) 

[Z'l^as's] 20 e 29,000 m 

v\Mmms.i 8 a 8.000 m 

i^ti^^E^i 0 21 0 a 

[^A^S^S] 5 m 269.000 

Ith:>lll 306.000 
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1019990026862 2000/7/2 

^^H <='le1t!: ^ Sell^ cll<^lBlon :?>^^S. ^<^d^ 

^Al^V^ Z\M^S^^^^t^^ ^^7]c^] SiO^Ai, ^7] ^^^S^^^^t^^ ^S. 

-a.3:^:?>^ cfl^^^s^^ ofls^l- :a.^*>^ ^11^^5^ ^7l^st}-, >S-7l >lll«]:4^ 

^7l no]B\ <a^^^V ^7] ^1:^ ^14 

^ ^12«]:4^5^ ^71^5. <^1^<H^^ ^^-^S. ^t:^. 

S. 5 
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1019990026862 2000/7/2 

^]dl^<^^^ 4*a^ ^1-^ «^1-§-^ ^^'Sr^M 
FREQUENCY OFFSET COMPENSATION APPARATUS USING PILOT SYMBOL IN ORTHOGONAL FREQUENCY 
DIVISION MULTIPLEX SYSTEM} 

0]-%-^^ cflolBl i^Bl-ia iE.^. 

£ 4fe ^ ^^1 <^l«=>fl 2l3il^3^^^^4^/^^^^4^^^ Al^^ofl 

^715] ^Aj^ l4E^-ia i^. 
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<9> ^i^i^lt^o] ^^71- cf'a=til^o11 nj-e)- ji^oj dlolEi :^^ol ^^^b 

2.:E.(Wireless Asynchronous Transmission Mode: o]-^} 'WATM'olBj- a];^©] :^tfls)ji 

<^1^ -^^Hl ^^<^l^i^ WATM cfoj:^ ^#<H WATM 

^t!: T^Ajaj ^cfl* ^tfl c]-<a=sr>7ll ^esr>ji *^1<H1 o]^^ Jl^ 

cflolB]^ 7l# ^«flA^ ^ia^s^^^^^cff'^COrthogonal Frequency 

Division Multiple: Wmo]E\ ol-§-*H t^^*>^ ^^^"^ tfl^b «aT^7V 

^c]-. ^^2^0.^ OFDM^ n^^s)^ t-ll<^lBl-l- t:f^7flsl ^^^34<H1 

^4^^^ ^sl^^ 
<io> 3^1^ ^^^^ OFDM/CDMA a1>,^o^ ^a^^.^ 4^1- £.^^3., ojig]. ^.1* ^S*]- 

<^ ^7l OFDM/CDMA ^l^^o] ^^^17] ^ :g-^o. ^t^^c^.. 

<ii> ^^71^1 ^^^^ ^'^g*}^, ^^V7](l01)^ 4^^«>ai;<>«l-fe Ao\^ ^^ofl N 

wfl^ 5fl«^lS(Rate)# 7>^1^ S=» §3]-<:^ ^^^^ %%^t^. ^^^^ 
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^ ^1/^1 ^«-¥-(103)oflAi N7flSl ^^^^ 3^"^^ ^^^(105)5. <a 

n^^. 2}-^^ -^-3^(105)^ N7fl^ SJ^^^ul. ^7] N7flSl Afl^ ^ 

^^^s. ^^^-^ ^^^^ cf^ £255)- :g-oi i^'y^^fli-^ ^^a^H ^^#^el«:>fl 
^^7] (Inverse Fast Fourier Transform: IFFT - 107)^ ^7] IFFT(107)^ ^ 

Afl^o] ^<a^ n<=>]^] -^1:^ <a^^<^> H^^^2^<=>11^^*H 

-^7] IFFT(107)«HlAi c-flolE) J^.J^^i -y-'^-^-C 109)5. <^1* ^ 

-^-^^(109)^ >a-7l ^o]B\ t-il*^!^ 
^oi] ^<a*H :a:£^:?Voi -a-^a^ t^fl^^lB] ^1-^ ^^1^/<^>^s.zl ^ 

^71(111)* ^sfl o>^s.zi ^Efls. ^^sl<H ^ ?iwl^5l<H^^^^. 
<i2> ^^7lfe >^7l ^'a7loflA^ ^A]^ cf;^ ^iH^^M <=»>^s::i ^Efl^ 

^^tpcf. ^^-71 ^wl^^Hl >^>-§-5)^ J2.'^e^lolE](0scillator)5) ^^^S.S. ^tfl 

«flo]iajfl = (Baseband) ^^<H1 -£.^7> ^L^^'^. >a-7l <=»>^S.Il ^^^1 ^5:^ <i> 

^S-n/cq^ll: ^^7l(i2i)«^Ai ^bHoi c|1o]ei >a-i:^ ^^s)o^ :e.:&^?> 

>ll<H-¥-(123)S <a^tbcf. ^]7]^a23)^. ^7] [^y'^S.ZL/v]^^]^ ^€-7|(121)<^] 

A] t-flolE^ ^1-^ ^7l Dl]olEi^i;oil 3£^£)ol o;t^ ^] 

71 *H FFT( 125)5. #^^4. FFT(125)^ ^7l :e.:£^;?> ^l7l-?-(123)<HlA-1 cflo] 
^ ^1-* ^sl<Hl ^^^H <^1°fl. ^7] c)-^ ^wl^^l S.^S\^ 

S>7l7> o^^^^cf. z^- tfl^ofl ^*>fe ^^7> >^B)^^ OFDM/CDMA ^]^^^ 

<^M^ ^^*>7il ^^*V^ -a.^«fl^<^> €2})^ ^:^» Sicf. 

^ ^7l-¥-(127)^ ^7] FFr(125)ollAi #^5]^ cflolEl «?3^^<^> ^^^-^ 
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,: 1019990026862 2000/7/2 

^#^1-^, ^7] 3^<a^ «^l-g-«H ^4^^ ^7l* tq-# ^^-^-71 

(129)S ^^'a:7](129)fe ^7] -^71^ ^]o]^ "Un^^} ^^-ilr^H # 

^tt^. >a-7l FFT(125)^ ^«}:^^^ <^^^ l>3\. PFT ^^^^ •^l-g-*}*^ ^4 

<13> 1] 

<14> S.2fe •a^^'a OFDM/CDMA ^l^^^oflA-l A>-g.^]-^ z^]o]b\ ^^1- M-e}'^ 4 

A^^ol zl- z^]c]^ Aj^ofl -a-'yslcH :e.olJi ojtf, >^7^ 

^>jL, >^7i <^«^-^ i><^i cii^^i^-isi <^i^(shift)^^ ^i^*><^ ^^i-^ .2.^ 

<is> oi^a-^oi Ai^^oflAi^ >a-7l <^^^ l>^^ ^^##<^1 -Sefl^ 7]^ 

^^#^^l<Hl^i ko <:'1^€ >a-€7ll- A>-g-*V«^ 4=1^^4^ 

^^*H -2-^ ko» T^«fl^ 9X^. OFDM/CDMA ^l::^i^ofl>««i^ 

^«fl^cf7li4 elligo] #^^-7l-fe ^^^^1*]-7> <a^i47fl 54<a^ o] 

<16> o].a-^ol^l A]>,E^oflAife c-l^ 4]z]-^ ^^^§>7ll IFFT* 71 

^ ^^<^ 1^1:^:1^ AiS^ 3711 El-olig ^ = , «^ el (Common Phase 

Error: CPE), ^^^o] ^^7H1a1 a1:j> <^^o1 e^-oIpJ ngfe FFT^^ tI^ItII 

^s^^ c^^6\]^:\o\ ^2fl A]^^ ^(Term)s) ^Efl^ M-Hl-M-Tfl 
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1019990026862 2000/7/2 
^, o]^ 3)-^^ A«^o^ ^ofli <gej:^ ^711 ol ^o] 5^;^! 711 ^^7l^ 

^^^^ 3711 ^-l^H^l^ -S^o] ^ ^ oj^Cl-. nq-B^-Ai ^21-^ ^J-'^^^^ 2! 

<i7> v^^A^ ^ ^xgsi c-floiEi ^^Ai.^^g s^^^i -ai-^ ^sj«> 
<^ ^-a^m >ii^^«i xiT^. 

<i8> ^ ^tg^l cl-^ S.ell'a ^■?lsl c|l<^lBl ifl-^flAi ^^J^S. ^1:* 

o;[olA-1. dlolE^ <a^^<^l- ^M^^^^^^^ ^S^^i}-, 

^^xj-^^l-^f- .i:-JI<^1t1 ^1-^ ^n^^} ^JiT^tt^ ^^*>fe 

^SJ^^. ^7] J±:£^:?V -a-^^'^l-H #^5l^ Sell^ ^o]^<^] 

431:* ^''^^}<^ ^1- ^SJ^^, ^71 ^<a^oilA-l 

#^£l^ dl^^lEll- C>}^^S.I1 ^tflSl ^JlS. t^^m/<5>^S.ZL ^^-^ 

<20> ^7ltl- ^^^*>7l ^n^] ^ =ell<iJ ^^sl cllolEioil '^^ 
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1019990026862 2000/7/2 

^« ^mL^^^^^^^ Al^^o^ 4.Al7l<^ ^<HA-1, >a-7l ^M^J^^ 

^^^^ ^s:7> cl:^]^ ^Efl^ t-flolE^S c-flolB] ^1-^^ ^ ^0]^ 

^7] ^s.^^^ ^sj.^ 'Hlel* :e.^*>fe ^11^4^311. ^7i:¥-sq-, 

^7] ^llti>4x5f|. :^7]-^o1lA-l 2] 57^311-^ #^*>fe Jl 

^ ^^^i!}-, ^s^a cfloiEi >ai:<i^ «a^^c>> ^7i ^#*> 

Di^^i] ofle]^ ;^12^^2}. :^7i:^S. ol^o^^^ ^^1^5. ^c^-. 

al -B-^«fl<^> ^I^. ZlElul ^ ^^^ofl ^C>1>^i. ^^1 7lV 

<22> ^ ^^<^^ife Efo]nJ ^e.^ of] , ^o. ^Bfl «|-<H|>H ^j^^ 

1:* -^'^^H ^^*>fe 4^^7l^ S3* -M^t!:^-. 

<23> ^/»i^ ^^^(201)^ ^-t>€ t-ll^lBf ^1-* *?3^^^<5l- Cl]olE]S. 

IFFT(205)^ ^7] N7l)S^ cflolEl-I- i^^S ^^^<il- ^ 31^ 

^e)o)1 ^^^M N7l]^ t-llolEl» ^/3)^ ^^^(207)5. m^n^^. »g/^ 
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^ ^^^(207)fe ^7] 'S^ cflolEil- ^IIS. ^S^^ ^<?3-f-(209)S- 

:a:£^:<i ^*a-¥-(209)^ ^7] ^/2]t ^€^(207)<HlAi cflojE-l 

^ ^^^^ 4>^>*i-<H ^7] t^]o]B\ o^6^ -a-^j^H ^ 

^:§:^:?> >S# ^7> cll^lB^ N xi/2 7fll- ^1* *<H 

<24> 5|.<a^ ^1- ^<a^(211)^ 7}^]J1 9X^^, ^7] M.^^^ ^ 

<a^(209)S.^Bl :e.^^?}-<:>l -a-SJ^ tflolEl <g^«l-al, >S-7l 

^ ^'^i^H ^^tbtl-. ^^m/<^}'^S.ZL ^^71(211)^ ^7] s^<U^ ^<a^(211) 

<25> £ 4^ ^ ^^1 ^1^1^ 

^S. 9X^^, ^^^ol :?V2^^S ^a-^a^ ^S. Si^. 

<26> i 5^ ^ ^^1 <^1<^1 ^M^s^^^^^^/^S.^^^^^^ Al^E^ ^ 

^713^. ^A^^ l^-Bl-^ £^o]cf. 

<27> OFDM/CDMA ^1:^^^ ^^7M^^ ^3^^ i^fil- ^'S" ^ 

€^^<=»> S.3<^1>H M-^'d ^^1 OFDM/CDMA aI^^e^o^ ^^7HlAi 

IFFT(205) ^^^^ Xm(k)ej-*>^ IFFT(205)» 7]^^ JS-Jl^^^ ^'a^V^l ^fil 

X 
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1019990026862 2000/7/2 

j7^ >2:]<^ Y\[k]B\- ^^^}^ 

<28> 'air ^^T^ ^^^^ ke[Hz/symbol]e1- ^}'^ ^ ^44^ -2. 

ke/N[Hz/sample]^l^. m^^ ^^^^ SL^ k„[n]^ olsf <^ 

<29> {^^^ 2] 

<3o> >S-7l ^<^1T^. 

<3i> ^^7]o(iAi ^sq- ^2}--^^ <^el, JL^«T-Ji <Q 

<32> 3] 

<34> ol§> £ 5* ^2:*H ^^71^1 ^ ^^^>i^*>^. o>^S.Il/tq^m 

^^7l(221)fe ^71 ^>07]5.^Bl <i>^^:i ^Efl^ ^Jll- ^W^^^H 

*>Jl, ^^-71 -ilJl* ^^1^ tllo]Bl #^t!:^. <=>1^V ^^^'^l ^ 

<H>^1. '*7l <>>^^zi/t:1^m ^^7l(22lHlA^ #^=1^ y'„[n]«^le1- 

^11^=^^ ^71-^(233)^ jas:^^^ ^7l o\'^^=L/v]7]'% 
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1019990026862 2000/7/2 



^^^(221)«^lAi cflolE). Aj^^ -^71 c-|lo]El ^M.^ ^S.^:^ Gsq- 

^^7l(221)^-¥-B:l #^5]^ C-flolEi ^Sj-^ 

n'^]^^ ^ m 1/2* A>-g-Br>^4. ja-:^^:?]:^ ^S., ^ m ^1:^1 ^ Q 

7lls^ ^J#* GmCn], i^V^lB}- >g#* Rm[n]olef ^S^*}-^ >S-7l Gin[n]4 

RmEn]^ ^]^} <^n'^ 4>S. S.^^ ^ 9X^. 
<35> l^^^ 4] 



<36> >^7i 2vfl;^1 4» o]-g-§>o^ >^7i >ili^^B|->i-7i^(233)si :e.s:^?># ol-g. 

tb ^^4^71 ^tg§>^, ^71 ;*111^^5^ :g.7l^(233)fe GmCnl^l- 

Rm[n] ^#«>JL, ^7l Gm[n]^■ Rm[n]^ ^^^f* ^Kit!:^-. -^7] 

Gra[n]3)- Rin[n]2l ^>a-^l-^ <^^^ 5>5!i- ^o] S^^cf. 
<37> [^^^ 5] 

^<3™["1- ^Jr„[»-0]-i- ^ — L + — L ^ »'„[w-0] 

2ji*.[«-i-iV-C?l 2iifc^ri»/-«-C?] 

^■R^I"] = /i-?r„[w+iv-G] -I- ±. -4- ^i-i^^ L ^ w^tw-i-jv-G] 

^ W-^C/aH-AT-Gl-W^tw-O] 

<38> ^7] <4^^^ 5>«Hl>«"i [n+N+G]^ X„,[n-G]fe ^"^^ ^s:c»1:e.S. ^'a-^>7> oolc^ 
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<39> ^7] <^n^ 5><H1 Gm[n]3|- Rm[n]Sl ^^^}7} ^^fl:^!^ ^fll^^^l- :g-7l^(223)^ 

o]^ <^^^ 6>^7] ^^^}$] ^^c].. >^7| ;^liti>^s|. :^7i:^(223)^ ^7] 7^] 

^€ oj-^sn/tq^ll- ^^7l(221)S.-^El <a^^^ c-l]olEi5^ cfl^^o.^. 

<4o> r^^^ 6] 



2« 

<41> 0)14), E^ol^j _2.^7|. ^;^fl^l.^ ^-f<Hl^ ^71 4^^^ 2. 3, 4. 5. SO] 

^-9-71- >*S^t:l-. FFT Al^^ ^# El-olTjJ ^o^^ ^J^, E^-olxg ^^^^ 

Bfojnj ne^^- . B^-ol^g ^c^^ a] J: y'„[n]^ <:»1*> <^^^ 7>^S. M" 

<42> 7] 

<43> olt4) 2J:<H1 rrl-El- y'^[n]oll^ m-l ^l-<^m m+1 ^1-^ 5L 

<44> [^«|-^ 8] 

H : ^^^^^ : ii- ^ »'„["-HAr-c5-«.]-»'„[w-o-«., 

<45> ^7] <^*l-<5q 8>ollAi Gm[n]^ Rni[n]^ -^Hfl ^<^lAi ne^^ ^^jjE.^ X„, 

[n+N+G-ne]fi1- Xm[n-G-ne]^ n= n^. ng+l G-1, ^41 n=0,1.2, . . . .G-ng-l 
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^i^^ ^^1- ^^>^ ^rf. o^l^ ^cfl H^-olnj 6\]^]7} a«- ^^^1 ^ 

^cf^ n=a. a+1 G-a-2.G-a-l^ ^-^^V* ^^it* t^^V*^ <^1«> < 

9><H1 ^^44^ ^ 
<46> {^^^ 9] 

2i 

<47> ^71 2^^] 9^ rfl^^ ^:^€^>o^ h>^5^ :g-7l» ^^«>7l ^ 

Sfl ^im^sl- ^71-^(223)<^1>H ^^^4. ;*111H}:^2|- :^7l-^(223)^ <^l-8-^^ ^S. 

^2] ^ol7> ^^^Al^^^o^ Efolnj o]le]o^ ^o^7V ^^^^ #^ ^^^^ 7l-Xl Tfl 
Sl^Cll, ZL^^l ^-fofl^ ^jSj.^ ^^S:>^ ^^<^1 #«^>^ ^^S] ^ 

o] v^7\] ^i^^ ^^*V7fl ^^*>7l ^#t:f. aV^4 ^7l7V o]^ 

o]:^]^ ja.:^^^ ;^l7l7l(225)fe ^7l ;^]ltil:^B|- ^7l-^(223)<HlAi ^^c-ll<^lH^^ 
■¥•^1 :e.:^^:?3-* FFT(227)5. m-^^T^. ^^71 FFT(227)^ ^^-71 :e.S^?>ol :^]7] 

<48> ;<ll2a]:^5i|- :g-7l-f-(229)^ ^7] FFT(227)«^1 jl^ ^e^ofl ^^cllolel* ^ 

^«}-o> ojA^l ti>^5^ :^7l» ^^l^^S, 'a-71 ;*fl2«]:4^4 ^71^(229)^ ^7] 

^^t^]^]ns.^^ -ai-^^S^ 34^^ >y-i.^ ^7] ^1-21 

^ ^t!:'^!-. ^7] ;H12«]:^5^ ^7l^(229)fe ^^-7] ^«fl^ s^'U^ ^^^^"^^ ^}^<=>] 
91^ ^1-^ ^^^>» ^^V'^ ^l>^fl ^^^cf. ^ 
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<49> ol*> ^7] ^]2^^^ ^71^(229)^ -^^1- -M^^^V^. ^71 FFT(227)<^ 

<50> [^t]-^ 10] 

<51> -^71 ki^ ^^^1^. ^7l ^^C-llolE^^^-E^ ^.o]^ ^^n> ^^§>^ 

ra^ 0. I-l, 21-1. 31-1.... ^7\^^ \^ ^^^^^ ^1- -a-^ ^ 

71* ^Bl-i^tq.. 

<52> >a-7l 4"^^ ^1:^ ^^^>fe <^1*> <^^^ 11>^ ^^K+^cf. 

<53> 111 

<54> >a-7l <^^^ ll>«HMi ^ ^^-^ ^^^(Index) K<^ ^1-^ ^^tb 
1?]:^ ^^^^^fl^i ^"^^tb ^-^^ ^1-* ^1^ .^>-§-*V:ii. 4*^^ ^1-^ 

^1: Y^i*(k)5q- Y„pi+i^ ^^^m cf^^l. :g-o] ^tfl^t:!-. 
<55> i^^^ 121 

<56> >S-#t!: «>^^ ^^7HA-1 >a*^ >^>-§-^i:l-^ ^ 1-^ ^-g: 
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7}^]s.s. ^7] <^^^ I2>fe o]^. <^n^ 13>^S. q-Bf'i ^ $X^. 
<57> [^^^ 131 

<58> ^71 <^«l-i1 13>ofl^i ^ ^1-^ Nro^ ^^^-^l tfi^ 

^tb ^-^ St-^^ M-Bl-Vfcl-. n&lS-S. NroSi ^fl#oil cfl 

^ ^^^V^ ^^^^ ^^m. 71^ , ^<H^ ^^^^ -a 

^ ^ o;itq-. o] ijt-^S-JfBl oj^V <^^^ 14><^ ki» ^ ^ 



<59> {^^^ 14] 



<60> >a-7l <^^-^ 14>'^ ^«fl ^^7V ^^^m. ^12^^311. ^71^(229)^ 

%7\ 9.^<^ :^^*>^ ^^^^ 

-t>7l(231)S- #^^4. ^^'t>7l(231)fe ^7l T3l>Hl^3i|.4^ ^7m ^^cllolEl* <g 

<6i> ^7] ^ll«J:4^5^ ^71^(223)3)- ^12«]:^4 ^71^(229)21 ^^1^^ H 65^- 

:£ 7^ ^d^ttl^. £ 6^ ^7l :£ 5^ ^11^4^^ ^71^^31 ^^1 

^ H^olji, :£ 7^ ^7l £521 ;*)12^^54 ^71:^21 ^^"4 M-^'d 

<62> S. eoflAi :e.J:^:?> :g#7l(301)fe £52l oV^^zi/cl^m ^^7l(221)«HlAi #^S) 

jl. >S-7l ^Sl^^V Gm[n]2l A^^^^ ^#71(303)^ ^7] 
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^^7l(221)«^l^i ^^c1l<^lt1» 'iJ^^^. 4^^tfl^lB^Sl 

7l <^^-<5^ 2> vfl^l <^^^ 9><HlAife Rin[n3el->>^c}. :^^^> ^#71(305)^ ^^-71 ^S. 
^tt ^#7l(301)<^lAi #^5]^ ^^^^ Gm[n]2l z^- ^g^oz)- ^^7} ^^7] 
(303)ollAi Rm[n]5l ^a} aa^o^ ^^^^.ig: ^^].<:^ 3g^7l(307)S. ^^^t]. 

♦ . 5g$7l(307)fe 'S-71 ^^^} ^#7l(305)<^lA-1 #^4^ ^^^>» G(=R)7l] ^3:^3. ^5 

5;^^ ::p.^].c^ tfll^^ SL^^ ^I^^V*^ tflBf^ ^5^^ ja-^^S* ^11^4^ 

oflsl ^>a-^(309)S. >ill^2|-^ oil a) :a.^^(309)fe- ^7l o>^s.zi/tq;^l^ ^ 

^7l(221)«^Al ^'idcfl<^lBl» /8-71 5^^71(307) <HlAi #^5)^ tfl^^ 

ofle-l ^tlJ^":"!! 2] til >a-7l ^^c11<:>Tb|21 t^^2^ ^^1- M.^t}c^ 

<63> S.7«^>H ^'^^ ^1- ^#71(311)^ FFT(227)<H1>H #^=1^ ^^<^ ^ 
t:!-. >S-7l ^Ir ^#7l(311)<^lAi #^^1^ ^^'^^-ai:^ ^]<^7l (312)sV ^^^> 

^#71(313)5. <a^^vi=f. ^1^71(312)^ ^7v^#^><afi 9^n^o} 

<^ 'SI- -a-'a ^7l^# ^l^A]^ cf^ ^>a-:*> ^#71(313)5. #^^^1-. ^^^} 

^#7U313)fe ^71 5X|.«a^ ^#7](311)«HlAi 3X|.^^ ^1:21- >^7l 

^^^r^- ^7l^# ^^^Jl. ^7l ^ 5^^^ ^-i-Sl 

tfl-S- ^J^M ^^^>» ^«1-<^ ^ 571 (314)5. J§ 571 (314)^ >3-7l ^^^>» 
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5Z|-^^ ^1- ^-^71(314)^ 
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